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Introduction: The combination of several processing technologies can open the possibility for producing scaffolds with superior
performance for tissue engineering (TE) applications. Hydrogels are structurally similar to the natural extracellular matrix
microenvironment presenting high elasticity and resistance to compression forces. They have been extensively used in biomedical
devices fabrication and for TE applications, including for cartilage defects repair[1]. Recently, it was found that proteins like silk
fibroin (SF), presenting tyrosine groups can be used to prepare fast formed hydrogels with controlled gelation properties, via an
enzyme-mediated cross-linking reaction using horseradish peroxidase (HRP) and hydrogen peroxide (H2O2)[2],[3]. Moreover, the
high versatility, processability and tailored mechanical properties of SF, make this natural polymer attractive for the development of
innovative scaffolding strategies for cartilage TE applications[4],[5].
Materials and Methods: The present work proposes a novel route for developing SF-based scaffolds derived from high-
concentrated SF (16wt%) enzymatically cross-linked by a HRP/H2O2 complex. The combination of salt-leaching and freeze-drying
methodologies was used to prepare macro/microporous SF scaffolds with an interconnected structure and specific features regarding
biodegradation and mechanical properties (Fig. 1a). The scaffolds morphology and porosity were analyzed by SEM and micro-CT. The
mechanical properties (Instron) and protein conformation (FTIR, XRD) were also assessed. In order to evaluate the scaffolds
structural integrity, swelling ratio and degradation profile studies were performed for a period of 30 day. This work also aims to
evaluate the in vitro chondrogenic differentiation response by culturing human adipose derived stem cells (hASCs) over 21 days in
basal and chondrogenic conditions. Cell behaviour in the presence of the macro/microporous structures will be evaluated through
different quantitative (Live/Dead, DNA, GAGs, RT PCR) and qualitative (SEM, histology, immunocytochemistry) assays.
Results and Discussion: The macro/microporous SF scaffolds showed high porosity and interconnectivity with the trabecular
structures evenly distributed (Fig. 1b,c). A dramatic decrease of compressive modulus was observed for samples in hydrated state.
Chemical analysis revealed that SF scaffolds displayed the characteristic peaks for β-sheet conformation. Swelling ratio data
demonstrated a large swelling capacity, maintaining their structural integrity for 30 days. As expected, when immersed in protease
XIV the degradation rate of SF scaffolds increased. Based on the promising morphology and physicochemical properties of the
developed SF scaffolds, in vitro chondrogenic differentiation studies with hASCs are envisioned in order to validate their performance
for cartilage regeneration applications.
Figure 1- (a) Macroscopic image, (b)Three-dimensional micro-CT image and (c) SEM micrograph (cross-section) of the SF scaffolds.
Conclusion: This study proposes an innovative approach to produce fast-formed porous SF scaffolds using enzymatically cross-
linked SF hydrogels structured by the combination of salt-leaching and freeze-drying methodologies. The obtained results can provide
a valuable reference of SF as a tunable and versatile biomaterial with great potential for applications in cartilage TE scaffolding.
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